Expansion in NBS increases the need to ensure that parents are informed about NBS before sample collection. Parents report wanting to receive some information in the prenatal period; doing so improves comprehension and responsiveness to NBS results.
Universal newborn screening (NBS) for phenylketonuria and congenital hypothyroidism has been commonplace since the 1960s and 1970s. Given the severity and treatability of these conditions, NBS has long operated under a mandatory-or implied-consent model, [1] [2] [3] with limited attention paid to informing parents about NBS before obtaining a heel-prick sample. Currently, expanded NBS panels include disorders for which clinical benefit may be uncertain, as well as an array of "incidental" findings (eg, carrier results and benign variants). With this shift from a "public health emergency" to a "public health service" mandate, 4 there is an increasing need to ensure that parents are provided with information before sample collection. [5] [6] [7] [8] [9] In addition, evidence suggests the following: (1) parents want to receive some information, especially in the prenatal period [10] [11] [12] [13] [14] ; (2) providing information is necessary in the context of NBS expansion research paradigms 7 ; and (3) informing parents before birth can enhance comprehension of results and uptake of follow-up services. 8, [15] [16] [17] [18] [19] However, distributing this responsibility among relevant health care providers and equipping them to assume this role pose challenges. 20 Although Kerruish et al 21 have examined the role of providers in informing parents in New Zealand and some research in North America has explored the attitudes of health care providers toward NBS expansion generally, 22, 23 evidence on the actual practices of health care providers related to this task and their perceived responsibility for it is limited in the North American context. Within 1 year of the onset of the expanded NBS program in Ontario, we examined how providers positioned to inform parents about NBS perceived or acted on this responsibility and what factors influenced their practice.
PARTICIPANTS AND METHODS
We surveyed providers about their perceived roles and responsibilities related to general NBS care and about their attitudes toward NBS for sickle cell disorders (SCD), in particular. Because of the latter issue, we approached genetics professionals and hematologists, in addition to obstetricians, midwives, family physicians, and obstetric/postpartum nurses. Most births in Ontario are in the hospital, and the heel-prick sample is typically taken by the maternal/newborn nurse, a hospital technician, or a midwife. For the current analysis, we focused on providers involved in routine prenatal care (obstetricians, midwives, and family physicians) or care of infants in the first days of life before or during the heel prick (pediatricians and nurses) and, therefore, excluded data from genetics professionals and hematologists. Potential respondents were identified using MDSelect, the Canadian Medical Directory, and directories from the College of Midwives of Ontario, the College of Nurses of Ontario, and the Canadian Association of Genetic Counselors. Twenty-seven obstetricians who indicated "oncology" as a subspecialty in the MDSelect database were excluded from the sampling frame. A self-administered questionnaire was mailed to a stratified random sample of these provider groups and was accompanied by a cover letter, a $2 coffee-shop coupon, and a postage-paid reply envelope. Five mailings were completed over an 8-week period. 24 The survey was developed by a multidisciplinary team based on a review of the literature and pilot testing among 2 to 3 members of each group who were surveyed to ensure face validity. The initial sections of the questionnaire (Յ15 items) were providergroup specific to assess involvement in prenatal care or infant care in the first days of life and to gauge perceptions of barriers related to NBS care. The bulk of the questionnaire (69 items) was the same for each provider group. Using categorical responses and 5-point Likert scales measuring strength of agreement or frequency of practice, we assessed the following: (1) knowledge and confidence about NBS and sickle cell disorders; (2) involvement in NBS or care of persons with SCD; (3) practices and attitudes regarding informing parents about NBS before sample collection or caring for families with positive screening results; (4) core beliefs about NBS generally; and (5) demographics. Data were entered by using Snap Survey Software (Snap Surveys Ltd, Portsmouth, NH) and analyzed by using SAS 9.1 (SAS Institute Inc, Cary, NC).
Data from family physicians, obstetricians, midwives, pediatricians, and nurses who reported that they were not involved in prenatal care or care of infants in the first days of life were excluded from the analyses in this article. Frequency counts and percentages were computed for all of the variables. We compared demographic characteristics, practices regarding information provision to parents, core beliefs, and perceived barriers between the provider groups using the 2 test. Because virtually all of the midwives reported that they consistently or usually discussed NBS with parents before sample collection, we excluded midwives from the remainder of the analysis.
Next, we calculated the odds ratios (ORs) and 95% confidence intervals (CIs) of the frequency of the provider having a general discussion about NBS with parents as the frequency relates to provider group, core beliefs, material barriers, cognitive barriers, and demographics. The frequency of having a discussion was categorized as "rarely or never" (the reference category), "sometimes," or "consistently or usually." Ordinal logistic regression was used when the proportional odds assumption was met (ie, OR was the same irrespective of the cutoff point chosen between the dichotomized categories of the outcome variable). Where variables departed from this ordinal trend (eg, provider's view regarding whether NBS should be mandatory and length of time in practice), multinomial logistic regression was used.
Given the possibility that the factors associated with having a general discussion with parents were themselves interrelated, we performed a multivariate analysis using forward selection with P Ͻ .05 as the criteria for significance. Because the proportional odds assumption was met for each independent variable in this analysis, we treated the outcome variable as ordinal. Forward selection, backward elimination, and stepwise selection procedures generated the same results. The final model includes 5 variables and is reported with adjusted ORs and 95% CIs. To verify our interpretation of the final model, we conducted a second multivariate analysis restricted to physicians and a third multivariate analysis restricted to nurses.
RESULTS
Of 2410 eligible surveys, the overall adjusted response rate was 63.1% (Table  1 ). The majority of providers worked in nonacademic centers (75.2%), used fee-for-service reimbursement methods (67.7%), and practiced in urban settings (63.2%). Even ignoring midwives and nurses, all of whom were women, the proportion of women differed significantly among provider groups (P ϭ .002). Unlike the majority of provider groups that had been in practice for Ͼ10 years, the majority of midwives had been in practice for Ͻ10 years (P Ͻ .0001; Table 2 ).
Providers differed markedly on how consistently they discussed NBS with parents before sample collection (P Ͻ .0001; Table 3 ). Almost all of the midwives and half of the nurses stated that they consistently or usually had general discussions with parents before sample collection (98.4% and 46.5%, respectively), whereas an indistinguishable majority of obstetricians, family physicians, and pediatricians rarely or never did so (65.0%-66.0%).
Provider core beliefs about NBS and their perception of potential barriers to informing parents were significantly different (Table 4 ; P Ͻ .0001). Midwives (97.2%) were most likely to perceive a professional responsibility to inform parents (defined as "disagree/strongly disagree to the absence of a responsibility"), whereas obstetricians were least likely (41.3%). Although the responsibility perceived by midwives corresponded with their actual involvement in informing parents, a majority of physicians rarely or never had discussions with parents about NBS, although 41.3% of obstetricians, 56.3% of pediatricians, and 72.2% of family physicians perceived a professional responsibility to do so. With the sole exception of midwives (15.8%), the majority of all of the provider groups agreed that NBS should be mandatory (73.4%).
Physician respondents reported experiencing more material barriers (insufficient time or insufficient compensation) than nonphysician respondents. The majority of obstetricians, family physicians, and pediatricians agreed (defined as agreed or strongly agreed) that they had insufficient time to provide information about NBS before sample collection (65.2%, 65.6%, and 58.6%, respectively), whereas minorities of nurses (37.9%) and midwives (17.3%) agreed that time was a barrier. Similarly, at least half of all of the physicians agreed that insufficient Table 5 describes the effects of provider group, core beliefs, material or cognitive barriers, and demographics on discussing NBS before sample collection. Nurses were 5 times more likely than obstetricians to have these discussions. Respondents who felt that their own provider group was responsible to inform parents were 6 times more likely to report doing so than those who did not feel this responsibility, whereas those who believed that NBS should be mandatory were half as likely to report having these discussions as those who did not share this view. Respondents who experienced material or cognitive barriers related to NBS were 40% to 70% less likely to report informing parents before screening. Finally, nonacademic, nonurban, and recent-to-practice providers were 1.5 to 2.0 times more likely to report having these discussions.
Next, we used multivariate analysis to identify key factors among provider group, core beliefs, perceived barriers, and demographics that are associated with discussing NBS before sample collection. Model 1 (Table 6) identifies the variables that remained significant predictors of practice. Respondents who believed that their own provider group was responsible to inform parents were 3 times more likely to report having discussions than those who did not perceive this responsibility. Those who lacked confidence to inform parents were 70% less likely to discuss NBS before sample collection compared with those who did not experience this barrier. Finally, providers located in nonurban areas were 1.5 times more likely to have general discussions than urban-located providers. Thus, holding beliefs, barriers, and demographics constant, family physicians and obstetricians were similarly likely to inform parents, and nurses were more likely to do so, being 3 times as likely to inform parents as obstetricians despite their reduced confidence. However, pediatricians were half as likely as obstetricians to do so despite their greater confidence.
Given the differences in practice role and compensation structure among nurses and physicians, we verified our interpretation of model 1 by carrying out further multivariate analyses restricted to physicians (model 2) and nurses (model 3; Table 6 ). In model 2, physicians who believed that their provider group was responsible to inform parents were ϳ4 times more likely to report informing parents than those who did not perceive this responsibility. Physicians who lacked training and confidence to inform parents were 40% to 70% less likely to inform parents before sample collection compared with those who did not experience these barriers, and female and nonurban-located physicians were almost twice as likely to report informing parents than male and urban-located physicians, respectively. Finally, taking into account other factors associated with providing information to parents, pediatricians would inform parents half as often as obstetricians, possibly because of their limited access to parents at appropriate times. In model 3, nurses who believed that they were responsible to inform parents were twice as likely to report discussing NBS with parents than those who did not perceive this responsibility. Those who lacked confidence to inform parents were approximately half as likely to report discussing NBS before sample collection compared with those who did not experience this barrier. Finally, nurses who believed that NBS should be mandatory were twice as likely to report informing parents than nurses who did not share this belief.
DISCUSSION
Almost all of the midwives and nearly half of the nurses reported consistently or usually having general discussions with parents, but the majority of physicians reported rarely or never doing so. Because our sampling strategy deliberately solicited the views of nurses for whom NBS sample collection is likely to be routine, it is not surprising that, compared with physicians, nurses reported informing parents about NBS more frequently. There was also some discrepancy between the perceived responsibility to inform parents and actual practice, with elevated perceptions of responsibility for each provider group alongside reduced actual involvement among individual providers. Respondents may assume that the provider who obtains the sample (oftentimes a nurse) also fulfills the broad responsibility of informing parents. This speculation would be supported by the suggestion that a shared responsibility may indeed be diffused among involved provider groups. 20 Although univariate analyses suggested that core beliefs, perceived barriers, provider group, and demographics significantly influenced practice, 3 separate multivariate models identified a smaller and consistent set of significant independent variables. A first finding is that, irrespective of provider group, those who perceived a professional responsibility to inform parents were significantly more likely to do so, and those who had reduced confidence in their ability to inform parents were significantly less likely to do so. In addition, female providers and those working in nonurban areas were more likely to inform parents about NBS before sample collection. A second finding is that provider group membership was a significant predictor of practice. Indeed, being a midwife was so predictive of practice that we excluded midwives from our modeling. In addition, after accounting for other factors, nurses were more likely than obstetricians to report informing parents, whereas pediatricians were less likely than obstetricians to report doing so. These trends conform to what is known about provider practice patterns. Midwives are well positioned to inform parents, as are most maternal/ newborn nurses. Pediatricians are only sometimes involved in primary care in the first days of life and are generally not involved in prenatal care; presumably it is their elevated level of reported confidence that encourages them to provide information, notwithstanding. Obstetricians and family physicians may play similar prenatal care roles, although only family physicians are involved in newborn care; regardless, they are equally likely to inform parents before sample collection.
A third finding is that beliefs, barriers, and demographics that were significant in univariate analyses were not retained in the multivariate models. Restricting analyses to physicians (model 2) and nurses (model 3) verified our interpretation of model 1. In particular, key material barriers (insufficient time and insufficient compensation) were not independently influential predictors. In addition, beliefs regarding the appropriateness of mandatory NBS did not significantly predict provider involvement in informing parents, a finding that highlights the distinction between information provision and consent. 21 Finally, the apparently positive influences of practicing outside an academic setting, being compensated through nonfee-for-service mechanisms, or being new to practice were not retained in the multivariate analyses.
These results provide clear guidance for policy makers concerned with enhancing the involvement of providers in informing parents about expanded NBS before sample collection. Educational interventions are clearly warranted, both to redress confidence limitations and to engage relevant providers in considering this professional responsibility. Providing more time or financial investments to incent providers to assume this role may be secondary. Given the timing and nature of the role of pediatricians and the lack of cognitive barriers in this group, it may make little sense to invest resources to enhance their involvement in parental education initiatives before sample collection. Similarly, midwives face few self-reported cognitive barriers and provide a proportionally small amount of perinatal care (ie, only 6% of pregnancy care and 4% of birth care in Ontario 25 ), reducing the need for educational interventions for this group. By contrast, because maternal/ newborn nurses are well positioned and willing to inform parents, their cognitive barriers should be addressed as a matter of some urgency to increase both the quantity and quality of their informational role.
Obstetricians and family physicians are similarly positioned to inform parents in the prenatal period, but our data suggest that they have been largely uninvolved in doing so. The limited confidence of majorities of both groups was an important influence on reduced involvement and could be addressed through educational interventions. However, although a majority of family physicians perceived a responsibility to inform parents, only a minority of obstetricians did so-a core belief that may be very difficult to change. Nonetheless, the disproportionate contribution of obstetricians to primary prenatal care (80% of women received pregnancy care from an obstetrician 25 ) means that it will be essential to engage them if prospective parents are to be given the opportunity to learn about NBS at the optimal time. Because this will indeed be challenging, efforts to inform parents through alternate prenatal venues (ie, prenatal classes) and modalities (ie, information/decision aids) are most certainly warranted.
These data reflect the reported practices of providers, not their actual practices or what specific content is integrated into "a general discussion." Similarly, provider knowledge of NBS was self-reported and not independently measured. Although the survey mailing was timely in response to expanded NBS in Ontario, respondents may not have had sufficient time to learn of these new issues arising to integrate relevant changes into their practice. It would be informative to gauge their views and practices over a longer period of time.
CONCLUSIONS
Expanded NBS enhances the longstanding need to inform parents before sample collection. Health care providers positioned to do so must be encouraged to engage this professional responsibility and equipped with the knowledge that they need to perform this task effectively.
